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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multiple hologram 
information recording medium for reproduction only which is low in 
cost and has large capacity. 

SOLUTION: In a reproduction only multiple hologram information 
recording medium in which single mode planar optical waveguides 
are laminated, at least one of a core layer 12 and a clad layer 1 1 in 
respective waveguides is provided with a periodic scattering factor 
having almost same period as the period of a waveguide mode, and 
waveguided light 16 in the waveguide is diffracted to the outside of 
the waveguide by the periodic scattering factor to form a hologram 
image 20. 
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(n») * 1 . 4 9 2, K 1 I £>®}fT35 (nc) % 

1. 4 8 0, mftl^Xl 4 (NAl) 
^COIiflPSf r\' Aug =7" (n a 2 — n c 2 )J fc-&2-ti\ N 

Al = o. l 9£-f5£„ mi&K\ 7(£, m\ (b) gf5 40 
icinf <fcdfc, &i 4. 6" co^O^fi-ciifT-T-s, 

OS*?, *mT'365t, tCtfOft 1 4. 6* 

<om<omc ttrnffigHk-r* **b*e» l t t, mux z 

[0 0 4 8] -i*f;i)i!)*D?7AiDf-?§ 
BJ (M) ti, *n?7A£,y£&A,T&3ffi«f£S, ffi 
Jlli£M£:A fcLT, M= S/A 2 T-^>x£ft 

S3fc*?<0£ *-feA>»TSiKS*l*©T» A = 6 8 0 n 
mOlHf, 2 0 07Jii(SgcOC C D^fflt^fc i: LT, so 
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=7 utmwr. mmmmmnm^x- s = o . 92m 

m 2 , 8b i t (D^V-xy-;Uiihifg!<01g#T'S = 7. 
4mm ! IC^t) 1 C ft <fc 0 A £ & ifliftl Srffl I ^ £0 tiTC 15 
T?**CtiW*>fr5. COffifm*, ZMV-SX (5 4 x 
9 0= 4 8 6 0 mm 2 ) tCtfc^T/£giJ6fyC/h£ < , 

[o o 4 9] mzmmmm 

wtzfi&ttm^Zo *mxit. £wo¥ffi#?£S8<05 

i^cWfc-tt?)— 43iiSi i 5. 15^ WiSKTrfflKW 
LT 4 5' lc£-y hLT&t>, &18iffifC (^BlTTjVfJ: 
5(C) ffi?S(tD^&gl5fit^O«?3gi:^:^TV^„ 0 8l£ 

ftWIgf— 0^07^2 l 8 fc^-Sctfc-rSo 
[0 0 5 0] MfC, 09 (a) &<D¥M@tZ.*i*&? 
fC, >T D -y * 2 1 8 |17D7^2 1 8 - 

1^^2707^2 1 8- 2^rWTS— "D<Oi3- b'ltB 
ti&ZCtmmVtoZo COt|&, Sl7D7^2 1 
8-lt3!27D7?21 8-2t?r, «jS^|6l{ci4j^ 
fitycM^<Tt^3„ m 1 7D7? 2 1 8- HiA, BTS^ 
-TiflAH 5* lc#-y h^ftTfct), ^27o7^2 1 8 
-2(±B, CT^-ria^45* {C*<y l-^ftTV>5o 
[0 0 5 i] Ift&ffiBl 8l±, [acb09iT^-TJ;3lc, 
B©atcfcVT«, Sl7a7^2 1 8-lfcS27o 
7?2I 8-2«^fitB^lfi^-ri»J:3tcSEI«-rS 0 
CtDi^iC-T-SCtT, A- Ki:M)tl^^X^ffl«fii?f 
^rMAHc^ft^-B:Sci:T% S^-ST'n-y ?<D*ay-? 

[0 0 5 2] S^ffiA^iffifT-rs^SOtli, 

^«sjrf«ia«4 5° sssTsw^ft, *-Kmca§3t 

?S)tAM 5° JKBSTEWSftTitfT-rs^lRl (H9 
(b) gf5^(lli|ffiI*IT{i±^|6j) a«RJt« (iBjfJJMT 

iiT?3i6i) ics^^Eii-rs.t^tc-rfta'.tv^o ^ 
t>, a*, ??^2 1 9 {±jgfl/MJis^-r 0 

[0 0 5 3] CtO^ay^AA-Kti, ifi^^-rX 
^7t7)m{C U— 9 r -)t^U>XT'f?fS^fii»{cm) 1 d-r?) 
f^aA^^T'^-5„ LfrL, J'df'-i'X^li. illftffiiRA 1 
gft-rSd^T-r-cX^^Bi^ltSl^ 1 hf oBi 

5= M)tfuli'{^i:ft^-y-Tltffi^i!ircifc{c^ft»)li«c 
v^T, ^r^x^tisnstc, m)tfi[StDGt^ft-a: 
ffi:t v i^ft-t!:jili£i:fi , iiao^ifH{ct3i,>T€STfeSo 
[0 0 5 4] |*l9tC:fc^T, OWXmtE tird&&t$tiL<D 
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£>2ST&*. C*U4, Mlgam'r-f X>?T'li%lkH z co 
( Ba£#£*3*S£»ffi-e&*iff BfSoro >y 

[oo55] s fc, Mr^ttfiktf^ < s isama £ us « 

U >X t T 5 * a x- £ -fcflEBf § c i: #0 
B"C**»^KUU HyfcH'X* (JBfilMST) *$6 
£&ttftS£&e>:£<,\ ) {-OBdtcUt. KiE07D7fO 
ffiB©efr&*ny5A*B££-£Sfci&fc:* *nXv 
A*-RcgP»««*W»-rsrt\ tL<(i> *7cb> 
X*Bc m<0*-*-T£»T*Slift««*fSfc-&<6 

[0 0 5 6] Hi 0 ti, U>X 1 4 t LTy U > K U * 

(a) (WfcJpiffiH, (b) S(cHBBB«^tr. ail 20 
7n 7^2 5 9- 1, SI 2 Xn 7^2 5 9-2«. ^tx 

wtt-rss^xuT-wK:, &d&ffi2 6 otfSBsti 
s„ (b) siHc^rjc-uc, #s^igxurosii»ffi 

fttcJ:»?ll**Xn-y»fcJi-rsx»;roW*a*K*tB 

m*m&mLmm(Dwmft®®T'&>z tv^ * u -y h/>< » 

[0 0 5 7] Hi U 01 21C, Xa -y U 
>Xg!t* 1 LfcffirittctittS, ii- h't&ftMTt 
fM^tUyXomiim^Tjk-to 0 1 M4 2Xa-y ^#J)£0 
Pi£«?fli*-h\ 0 1 2ti3Xa-y^7^cDS^ffl* 

-K^n^n^u (a) a5ti¥®0, (b) as 

tiBBEIT?**. S^7K2 2 Hi, U— If-. 

u>x. Ti'fai-^-m ^n^entD^-y k 

2 2 HC LT. C CD^O§7 1 e^?2 2 3£{M4lC 
EBTS. « 
[0 0 5 8] ft'N-y K2 2 1 *>\ 2B<DXa -y ^*'B50 
g-JiflfCfeSita-fCti. 100^7 K2 2 1 fC*JU 
2<@<0^^ : F2 2 3fcgEBf3o r?#2 

K 2 2 2 £ 1 #7t;M (011. 120(a) Sfltcfc 

[0 0 5 9] (*JU»I 1 ) 8 0 nni£D¥#f*U- 

If-fcftBfcU Hflr*l. 4 8 0, 3iim<D 

mftmmitmmtfz^v kb* jbst^i. 492, » 
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1. 7 fimOPMM A^nr^TfeS^JJ&^tfSo 0 1 
3 tCijVtt&B:, *$?D : 9. 5 mmXW : 1 0 mmx 
h : 0. 5 SmmtO^n^AA-KlCfc^T, f&J 
A^^9 lWc02iffll 5. 1 5^r4 5* (C^-y 
5. 4 5' yj-y b£Wc3$05 1 5, 1 5fti:, t : 2. 
5mmtet tc!S#»fi[*^n»f , ©ft«Agi^ 6 A 
«Lfc*B3fcfcJ\ BBBVffirtomifcSMfiteJttiL* 

[0 0 6 0] 0 1 3tCtJ^T. »i6«7»/N-y^>'ysn 
fc tt BftJfcttB-Sr , c ©flJtttt * n X5 A tc 14 

— R9WftS*6^aM&*'5il1S5miiu j&j&££ 1 5m 

t, g&3*aX^A#jgi;t>£-3;ii:&<g££n 

[0 0 6 1 ] (SlfiEffl 2 ) JlSggl) 1 T'^jn/iD : 9. 
5nimXW: 1 OiniiiX h : 0. 5 5 nim<Q#ffj*n X 
=?U-h— K^r l 7a7^i:U cti^-0 l 4 icjjVri: 3 
IC27D7^ (218-1, 218-2) ^:6^T, x 
#^->t§IB§2 I 9T®46, -RO-tn^AA-KZ 0 
0i:Lfc o &7D7 ^7<?j4 5* yj-y HiSffitcti, 

W3Sfi«r**fc-e-Sfc«>, xd?^>-«t^2 l 9«. &Xa 
•y ^^:M'</c:^'l'X«k»?t7V:t<. *-K<0Alr^li2 
5mmx l 5 minx 0. 5 5mmC0^tSi:^ot^ 
So CCOyj-K«S-^:S*g^gi5fitfCil?M5innu 
Mil 5mmt0UVX^rllI^T)¥^iS!A-r5fc, InlbXa 
•y * <0|if| Clffeotl, ¥4^ § *a X^ AA^^^n 

[0062] ±am2mmmm<ommt. &&&&& 
x^^offl^s^S'N-y k*" 5 i mr'&zm&mL&m 

-s-y K^ril^Wtci/^-r^SA^So fil VMttfgft 
^Sfc467'^-tXXtf-Klci5S-rSo S8*tHbaBK: 

-N y K**anijK-rntf7' ^-txxtf- KoisiB(UPffi 
F*^afflit-r**\ ^y b'arzizjj-b-zmffi&ncm 

T*,K«W*««ef»l*<a«bT7*-feXXe- K?:A 

[0063] b 3 nmBm 

0 1 5(i, ^^BieBtcfc-ttSPIBIEBBfr&tfBBB 
^WL,73r£^:^!KfJ-rS0. 0 1 6ti, ^Sfi^OfiHf* 
(«f*{c*5lj-§1- ( !jaia^il , -f!l^0)!-r50T'^So 0^, 
3 0 1 (4 U— »f — Jt, 3 0 4 litSifiJt, 3 0 6 {4IS 
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#t£. 3 1 Oli*D^7A®, 3 1 1 ttPJ«WI«E, 3 1 
2CiftSu 3 1 3«2^7Cf-ff 3 14t±4 5* 
FJStttSWffi, 3 1 5li-tr^£-. 3 1 6«:XhU— * 

[0 0 6 4] *^ORS«f*3 1 1 <DB#.li. 0 1 5 

3 0 1 i:£D^#.^3 0 6*&lt3fci6, fp£&llcK%& 

U g*fffi3 1 4 i: Lt^§ 3 0 1 5 (c^-T <fc o ic. % 
|!55<DR«*3 1 lO^StettU *u*f^L.m£UZ 10 

*©*S»tifiv^«if/h*<. o| 3 o 6*<ra» 

[0 0 6 5] %*5, ^«J*»6#«!S^<OJtOtt#k:, c 

^-r-rx^c;fte>oT-t:^*-3 1 5 tft-fzctict 
•5, Pl;/gfc£3-fe^£-3 1 5 * l [eIIe^S: i: 
«*TXhU-£A3 I 6%5ffr-r-SCi:lC-r3o ?S>fC. 
X1~U-*A3 1 6««$ <0^7*X^ 3 1 7i:ft-.-rS 

[0066] -tr^^— 3 1 5i:XhU-?i>3 1 6. -r 

-i-x^ 3 1 7<Dm%*m i 6tc^-r 0 i ®%rcitm$t.<D 

7*- 3 1 5<Dttm. KM3 1 2*IA1JgLfe**-pR« 
!£{*3 1 1*1 [Hl$5-r.S.CtT*S?^(±l-rc tA^5t55« so 
#XhU-*A3 1 6£>tiHBB, ?LT, RS&&3 I 

i ^cowsitiA^-i'X^ 3 i 7 testis,, cn^i 

[0 0 6 7] ««c«f^«li£t4» *«9«lifiOff«H:tfW« 

6 RJfcfcM^TfiStff LTt>fil/ >tf , *Sit93*> 6 RWJtt 
OX h i*»lU4T'fflSLTf^Si-r§<D*W|lT'^ 

wis®** saw c«a tr^nt* ±s.mnt Lxmm-r 

[0 0 6 8] «ffiK*HlL#itt±, Ii 5{c^"T 

£5lCftt>tlZ a I(*©^3 0 6OM*4 5' Rt£ 

ttsri3 1 4(r>\ti±.i l c.Km%M2, vim-ztirc&mz& 
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7 L. iz «t -a T KliJifi m fz (iT^IslfifS n, * a 9^ 
Af*3 I O^lBfig-r^o C<9f£*C C Dlcft3t£tl& 2 
^jt%7*79 93 1 3EM«nfcffif«*m 
Sifl^fcLTWS. CCT', 7^.3 1 2^607tcom7 1 c 

eE{± » e <om (Dffimzm&m-rfr k «t o -eg*. $ &s 

tf&S,, C<Dfctb. &V^X3 0 2 «D<4!a*f»ft-r Sit 

«*<<*g"e«*. /-ctx.tfTt-^^x^^ 

5 0 13 1 5T(i2^7t-ri'x^^3 1 3ti— oLA^fiSA^ 

n-rufc^tf, safflffljabTtav^. ft®3 1 2<offl 

[0 0 6 9] P3SS^*cDiHFfe{Ct»J|5g{±^V^ 
LfrU 7'^-trXXtf-K£DR.^€>{±, CD^a-K 

<Dc D^fie^T-v x^ictj{t573a^p.^(cfemRrftg 

*HjaWtcWtS^*«*S«, ^ etc. «K«c*P3ffi 
Bic-fZC. tT*m<k?Z>±2%:* 'J y Ntc, Kt^jq^ 

.1-. d jr =, L ti - KT'li s IS^tO ^ □ X h - ^ *SHx. § fz 

ir $ fc » (aa * n * *\ * fc li^as^jgii-r § c t * 

5 A It 15 L T I ^{ c ± t * 3t / W - AW e n i, c i: 
[0 0 7 0] (H)5i6{5iJ DBl7t, *HfiS^JTffSiL 

rznmm*4 o o*^-r 0 f^atc^-r«t^tc> ^xs 

S3 1 9©±fc#«*S*«»Lfc«ifiKfcoTV*o W 

m(D7\4 0 0 atf^TtJS, WWWiffi!fS3 1 8 CDufgifii 
3 i 4ti4 5* coftm*WoP3^tti:^oTi/^o 
*6{6L/creg2 2 mmtDgB^C^ny-^A^fig^nT 
l/^-5 0 IXhU-^Aa2 4-t^^-frP 1 4'^ 1 OH 
fcffllti Lfzfztb, mt-kfoT'li 1 0 X h U- £ A, 2 4 

[007 i] <^¥ffi{±^©a»jT^5o *-r. *ny 
7i*coiHidb<o-Qi/>/c^* i oft.mm.Ltzo c<o±m\ 

WlXb U-^AIC^-T^o #tCittf!2 3miii©« 
■7XRSS3 1 9*JAffitU Ctlicmffity 1 . 4 8 0CD 
^^^eiiftfttlill* f 9 -y KH, K»T ^ 1 - 4 9 2 CO P M 



(10) 
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&I^Tfcfl*«{LttHB, PMMA£DXtf>3-K «n 

l. 7/im, ^7>y KJBOjp*li9. 3/imi:Lfc 0 
[0 0 7 2] C<D'&, m 1 7 fCjjVr i 5 fC**CjfiM 1 
mmO^W, ^jfc/SOSBtttcO^TfcM 5* io 
^JfoRlfttticta: U FV-TflJMfLfc. 
M{cc«Dffi^giJlc{ir;l/ = <D5«IS«r^#L. WET* 

0XhU-*A, 2 4 5r-<OHflMMB*ffi*j&A. 
tmW CitS 2 3 mm) WSt'ffe, 
[0 0 7 3] ±fgOJ:-5Kf^SLfcPJffi«*Kfi*iiS 

^FfTftL/iitefie 8 0 nm<D¥-mfol'— »f- 
<D3fr&, Sl5mm|MSjlil 3mm«l/yX?:IU 20 

[0074] ?i&mft%mmz\Bite-g-&z£. mmtm 

JW», ^1 5' @lK$^-5«lCffi»*^t»tJ. 2 4-b* 
1 XhU-2A#©t»$£^fcH^c,fc# 

[0 0 7 5] <fc{C, U— 9 r ^cO*)fe^m2®B<0^ 

*fft\ 1 Offil^'i^tCfflLT 1 OXhU-H. £ 
j!t 2 4 0 -fe * *-«D«fc(cK8£nfciH«fll$8*£TiE « 

[0 0 7 6] (*«6M2) B 1 8tC*-r«t3t, R*«t 
f*<0MW3 2 01C, Sfe^-e|sliafflVX^?ij3 2 I £r 

Mttifc. vx^ift^iSii-r&frgfr^-r 

2fET' 1 If -v htL. 3 21f y h (2*7— F) £fcoT 

IHIMHVX^I 2 1 32X24tf-yh 
(2X2 4V-K) £&-z>tz 0 \ ®<DM&<DftT' & Z 3 
2\£>yh<Do%. ±<fcl Ohi-y bZm^mmm. TfS5 so 



18 

0 If -y Hi 2 4ffl£-ncoi^T roioioioio 
1J coilfetftbfco imie£02 4lW©SJgfC0J^6 

2 3 ^-n^noaiBtcwjs-rsi^w 

fflvx^?lj3 2 I co-b^^r— Hgijffl<£>5lf-y He, ico 
»#*5lftS-&fco C£DJ:3fcLTI^RII«1-7X^51J3 2 

[0 0 7 7] ±3£LfcJ;3^ jf})£ft3 0 'KD^tfP] 

?8<«f*fl{W3 2 ofrznm^mm-zrctb, mmm^x 

tW3 2 1 tcfctlSl,*: 3 2 2 

^32 i eo/^-^^r^tyc ttfm&fco C£T\ m 

f***J7 0 r p mTJgtteHES-e; — *7C?Vf-**2 
2 3«0fiJ^*t-^-Lfeo l^l«fflVX*?lJ3 2 KDfl 
^»!fflO±te 1 0 tf -y htf l"0 1 0 I 0 1 0 1 0 1 J 
T**CfcJ&SSE"rSfcn«ffC, Tfi[5 tf-y h*S?^& 
mcmn$lC2%.7Z7 T 4 7-?2 3 1 3<OBlf#}£:&9jA 

0 r pmtLfcfcA, 4»*(caS»*tlfc^W«*K*W 
■T«Ok:SLfc»ffill*llBt4»8. 7#T^o/c„ 
[0 0 7 8] 

fcftSM^itfe*. Sfc. SliEA— Ft Ltffll^^a 

[0079] ^B 5 Fii5S»»i»3y»iRi-r*-*aiffl*^-r 

jaf-»i^iifj,124 5° hSWfflltU SJSI 
V>T, £&IB«ffi*«*rt-Fffi»tcJSUTi8-*-rci:*< 
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So 

[03] aimmwD-mimizJzsnamm**. 

[0 4] H^S6Wtc«fc3#£3ffl££:fcn*''9£,*- 
[0 5] Si *8SJB8S<E>S!J*«S0!Ue ck § SltfMifflMfcfl} 

[0 6] R||S60lUc«tS»^»ffl^«*Dy^A*- 

[0 7] saofecuttTttars^KwrsHTasSo 

[0 8] a«©»«8S«r«ME*cffiBLfcJ&ffll*^rH 
[0 9] rny^SftKVffirttcife^Ta-Ffcfls 
[010] yn-y^fcSfflSSJFSrtcafe^Trt-K* 

[0in jfiao^u^xtsMaR^Tflifiii^-r 
[01 2] mate, *M3&©m-ft^;/X£§7tef^T-i« 

[013] SB 2 Jfefi&JfcttO-^Sfe-tfiJtc J: * * a if 5 A 

[014] HI 2 HfiiS^ft&DSilUSS We J: * * p v 1* 

[015] 13 5 nfiE«S«E»Rtflt 

IBI^fcH L}j mZMffi-t $ 0T& 3 s 
[016] g§ 3 *ifiJBSS«)8E»*«*fe*5^ SflHBKft 

[017] K 3 3S«BB!8M>-£fi6ffl|K <fc 3 P3SgI2tS« 
f*^t0T£-5 o 
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[018] ffiffiffi&tti L^OBIBO i: "3 ]fr<0— fiWfctt 

[EF#<DgtH.Jl] 
II F 

1 2 37 

1 3 U— «f-# 

1 4 ifbl^X' 

1 5 mm 
i 6 mm.it 

1 7 0*T3f£ 

2 1 tf^XJftK 

2 2 ^flttfiSffctSHK 

2 4 P MM A 

2 6 ¥ffi§U©?SES 

2 7 y^)y\^)ts)WyX 

2 8 EUffJfc 

3 1 jj^xmm 

3 2 mmmitmm 

3 4 ¥ffi5«#^!fS 
3 5 ¥fll/yX 
3 6 Effif 31fi 
2 18 7"D'y^ 
2 1 9 jSllFiWffi 
2 5 9 yp-v^ 
2 2 1 ft^-v K 
2 2 2 StUffl*- K 

2 2 3 ^KMr? 

3 1 1 RSSftSft 
3 1 2 

3 1 3 Z^KTt'f <i 7- 9 % 
3 1 4 Jxfrfffi 
3 1 5 — 
3 1 6 XhU-^A 
3 1 7 f^i? 
3 1 8 ffiH«feS& 
3 1 9 ^7X1S 

321 rawffl^x^j 

3 2 3 I^tetVt^^ 
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